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BATTERY CHARGING SYSTEM 

Cross Reference to Related Applications 

[0001) This application claims the benefit of U.S. Provisional Application Serial 
Number 60/412,521 filed September 19, 2002, hereby incorporated by reference in its 
entirety. 

Technical Field 

[0002] This invention relates to a battery charging system and more particularly to a 
remote battery charging system capable of distinguishing a primary from a secondary 
battery. 

Background Art 

[0003] Many medical devices worn on the body are powered by battery. In this 
regard, there are at least two kinds of batteries used for this purpose: "primary batteries" 
and "secondary batteries". Primary batteries are generally not constructed or intended to 
be rechargeable, while secondary batteries are rechargeable. When the capacity of the 
battery begins to flag, it must be replaced or recharged. But, not all batteries can be 
recharged without adverse effects. When the power capacity of a primary battery falls 
below a certain level, it must be replaced. However, a secondary battery may have its 
capacity restored multiple times by recharging. 

[0004] Typically, hearing aids are powered by primary batteries that require frequent 
replacement and are very small and difficult for children or elderly people to handle and 
replace. Other hearing aids are powered by secondary batteries that require frequent 
recharging. If a patient forgets to recharge the batteries during a convenient time, such as 
while sleeping, he may have to go without the hearing aid while the batteries are being 
recharged. 
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Disclosure of Invention 

[00051 Th e present invention allows for interchangeability of primary and secondary 
batteries. Rechargeable batteries offer cost savings and, with remote recharging, the 
convenience of not having to handle the battery, while the ability to use a primary battery 
is desirable when no charger is available or when the patient inadvertently forgets to 
recharge the rechargeable battery. 

[0006] In hearing aids and other medical devices worn on the body, access to the 
battery, whether for removal or recharging, exposes the interior of the device to threat of 
damage from constant handling, corrosion from sweat and other bodily fluids, and so on. 
Accordingly, it is advantageous to limit such access for any reason. Of course, if a 
primary battery must be replaced, such access is unavoidable. However, if the device is 
powered by a secondary battery, it is beneficial to be able to charge the battery in situ 
from outside the device in order to limit the time that the interior of the device is exposed 
to the environment. Conveniently, a secondary battery may be recharged remotely. 

[0007] However, in circumstances where batteries may be recharged remotely 
without accessing the interior of the device in which the battery is located, a remote 
charger, external to the device, may not be able to detect whether the battery is primary or 
secondary using conventional means. For a rechargeable battery in a closed device, a 
remote inductive battery charger comprises a sending charging coil that may be aligned 
with a receiving charging coil disposed within the device and connected to the battery. 
An identifier is provided within the device for detecting whether a battery in the device is 
a primary battery or a secondary battery, and a switch is provided on the battery charger 
and/or the device that will open or close (or remain open or closed) according to the type 
of battery detected. The identifier may simply detect the battery's resistance and 
compare it to a prescribed value; a primary battery has high impedance compared to that 
of a secondary battery, and would therefore be easily distinguishable. Alternatively, the 
identifier may sense temperature, and a temperature rise caused by beginning to charge a 
primary battery will cause the charger and/or device switch to open. In these cases, the 
secondary battery does not require any special features for the identifier to correctly 
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identify the battery type, and therefore can be an off-the-shelf battery. As another 
alternative, the secondary battery may be provided with a physical feature that acts as a 
switch or triggers a switch within the device to allow charging; since such a feature 
would not be present on a primary battery, the device would not allow charging of a 
primary battery. Alternative identifying parameters or features, such as electrical, 
mechanical, or optical, that the identifier is capable of detecting may be provided on the 
secondary battery, triggering opening or closing of one or more switches (or allowing 
them to remain closed or open). 

[0008] The charger and/or the device may comprise a charging controller for 
controlling charging current provided to a battery in the device based on type and status 
of the battery to be charged, as identified by the identifier. 

[0009] LEDs or other indicators may be provided to indicate diagnostic information 
about the battery. Such information may include whether the battery is fully charged, 
charging, completely discharged, or not rechargeable. 

[0010] One aspect of the present invention provides a device comprising elements 
including device circuitry; battery contacts for accepting a replaceable battery for 
powering the device circuitry; a power receiver for receiving power to charge the battery; 
and an identifier for identifying type of the battery and controlling a switch for allowing 
or disallowing charging of the battery in response to the identifier. The device includes a 
closed casing or enclosure that contains all of these elements. The device circuitry may 
comprise hearing aid circuitry. The contacts may be adapted to accept, individually, a 
primary battery and a secondary battery, and the device circuitry may be adapted to be 
powered by, individually, a primary battery and a secondary battery. The power receiver 
may be a remote power receiver. The power receiver may comprise a receiver chosen 
from the group consisting of: a secondary inductive coupling coil, an antenna, an optical 
receiver, a solar panel, and a pressure transducer. The identifier may comprise a detector 
capable of detecting a factor inherent in secondary batteries or a feature in a secondary 
battery provided specifically for the purpose of detection. The identifier may comprise a 
detector chosen from the group consisting of: a current sensor, a voltage sensor, and a 
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temperature sensor. The identifier may comprise a detector chosen from the group 
consisting of: a mechanical contact, a pressure sensor, an electrical sensor, an optical 
sensor, and a piezoelectric sensor. The switch may be located in the device, and may be 
normally open or normally closed. The identifier may further comprise a chip for storing 
information. The identifier may be adapted to convey information to a communicator on 
a battery charger. 

[0011] Another aspect of the present invention provides a battery charging system 
with a primary circuit comprising: a power transmitter; and a power source for delivering 
power to the power transmitter; and a communicator; and a battery-powered device 
characterized by a secondary circuit comprising: device circuitry; battery contacts for 
accepting a replaceable battery for powering the device circuitry; a power receiver for 
receiving power from the power transmitter; an identifier located in the secondary circuit 
or in the primary circuit, the identifier for identifying type of the battery; and at least one 
switch located in the secondary circuit or in the primary circuit or both, the switch for 
allowing or disallowing charging of the battery in response to the identifier. The device 
includes a closed casing or enclosure that contains the secondary circuit. The device 
circuitry may comprise hearing aid circuitry. The power transmitter may be chosen from 
the group consisting of: a primary inductive coil, an RF transmitter, a light transmitter, a 
sound transmitter, and a pressure transmitter. The power source may supply AC or DC 
voltage. The communicator may utilize radio frequency, infrared, or a combination 
thereof. The device circuitry may comprise hearing aid circuitry. The contacts may be 
adapted to accept, individually, a primary battery and a secondary battery and the device 
circuitry may be adapted to be powered by, individually, a primary battery and a 
secondary battery. The power receiver may be a remote power receiver. The power 
receiver may comprise a receiver chosen from the group consisting of: a secondary 
inductive coupling coil, an antenna, an optical receiver, a solar panel, and a pressure 
transducer. The identifier may comprise a detector capable of detecting a factor inherent 
in secondary batteries or a feature in a secondary battery provided specifically for the 
purpose of detection. The identifier may comprise a detector chosen from the group 
consisting of: a current sensor, a voltage sensor, and a temperature sensor. The identifier 
may comprise a detector chosen from the group consisting of: a mechanical contact, a 
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pressure sensor, an electrical sensor, an optical sensor, and a piezoelectric sensor. The 
identifier may further comprise a chip for storing information. The identifier may be 
adapted to convey information to the communicator. The switch may be located in the 
primary or secondary circuit, and may be normally open or normally closed. The battery 
charging system may further comprise: an indicator for indicating the battery type or 
charge status or both. The battery charging system may further comprise: a charging 
controller for adjusting charging parameters in response to the identifier. The charging 
controller may be located in the primary or secondary circuit. The switch may be located 
in the primary circuit and the identifier may be located in the secondary circuit. Both the 
switch and identifier may be located in the secondary circuit. The switch may be located 
in the secondary circuit and the identifier may be located in the primary circuit. 

[0012] Another aspect of the present invention provides a charger for charging a 
battery in a battery-powered device, comprising: a remote power transmitter for 
transmitting power to a power receiver; a power source for delivering charging current to 
the power transmitter; a communicator for receiving signals from a detector in the device; 
and a switch responsive to signals from the communicator, wherein activating the switch 
allows charging of the battery. The switch may be normally open or normally closed. 
The charger or device may further comprise a read/write chip for reading from and 
writing to a code storage chip information identifying the battery type. The charger may 
further comprise an indicator for displaying the battery type or charging status or both. 
The charger may further comprise a charging controller responsive to the communicator 
for adjusting charging parameters to the power transmitter. 

[0013] Another aspect of the present invention provides a method for charging a 
battery comprising: providing a battery-powered device with contacts for accepting a 
battery, the device comprising a power receiver for charging the battery; installing a 
battery into the device; providing a battery charger; remotely coupling a power 
transmitter of the battery charger with the power receiver; identifying battery type of the 
battery using an identifier in the device or the charger; and delivering charging power to 
the battery only if the detected battery is a rechargeable battery of a type known to the 
identifier. The method may further comprise adjusting charging parameters based on the 
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detected battery type. The may further comprise storing a code identifying the battery 
type. The method may further comprise indicating the battery type or charge status or 
both. 

Brief Description of Drawings 

[0014] FIG. 1 is a circuit diagram a first embodiment of the battery-charging system 
of the present invention. 

[0015] FIG. 2 is a flow chart for the battery-charging system of FIG. 1 . 

[0016] FIG. 3 is a circuit diagram of a second embodiment of the battery-charging 
system of the present invention. 

[0017] FIG. 4 is a flow chart for the battery-charging system of FIG. 3. 

[0018] FIG. 5 is a circuit diagram of a third embodiment of the battery-charging 
system of the present invention. 

[0019] FIG. 6 is a flow chart for the battery-charging system of FIG. 5. 

[0020] FIG. 7 is a circuit diagram of a fourth embodiment of the battery-charging 
system of the present invention. 

[0021] FIG. 8 is a flow chart for the battery-charging system of FIG. 7. 

[0022] FIG. 9 is a block diagram of an identifier in a battery-operated device. 

Best Mode for Carrying Out the Invention 

[0023] The following text describes the preferred mode presently contemplated for 
carrying out the invention and is not intended to describe all possible modifications and 
variations consistent with the spirit and purpose of the invention. The scope of the - 
invention should be determined with reference to the claims. 

[0024] FIG. 1 is a circuit diagram of a first embodiment of the battery-charging 
system of the present invention. A battery powered device 8 is shown. The device 8 
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includes a secondary circuit 10 that comprises device circuits 12, contacts 15a and 15b 
for accepting battery 13, a power receiver 18, an identifier 14, and a switch 16. The 
power receiver 18 may be embodied, for example, in a secondary inductive coil or 
inductor constructed to couple magnetically with a corresponding element outside the 
device 8. All elements of the device 8 are contained in a closed casing or enclosure 19. 
The enclosure 19 is preferably one that can be sealed to prevent fluid intrusion into the 
device 8. The material of which the enclosure 19 is constructed is penetrable by the form 
of energy by which charging power is provided to the power receiver. 

[0025J Battery 13 is replaceable, and may comprise a primary or secondary battery. 
Furthermore, the type of secondary battery is not limited, and the device 8 may be 
capable of utilizing more than one type of secondary battery, such as lithium ion, nickel 
metal hydride, or nickel cadmium. 

[0026] A remote battery charger 20 operates cooperatively with the device 8 to 
recharge a battery in the device 8. In this regard, the power receiver 18 receives power 
from a power transmitter 22 of the battery charger 20 for charging battery 13. The power 
transmitter 22 may be embodied, for example, in a primary inductive coil or an inductor 
constructed to couple magnetically with the inductive power receiver 18. It should be 
noted that the form of energy transmission between the power transmitter and receiver is 
not limited to inductive, and may comprise solar, optical (See U.S. 6,310,960), 
ultrasound, pressure, radio frequency (including microwave), or any other form. Power 
receiver 18 is preferably of a type that can be sealed to prevent fluid intrusion into the 
device, and more preferably, one that can be completely sealed within the device 8 and 
not require direct contact to the power transmitter 22. 

[0027] In the device 8, the identifier 14 comprises a detector for detecting 
temperature, current, voltage, and/or any other factor that will aid in determining whether 
to continue charging battery 13 and applicable parameters for charging. Identifier 14 
further comprises a determiner for using the detected factor to determine what battery 
type battery 13 is. That is, the determiner operates to determine whether the battery 13 is 
a primary battery or a secondary battery. In particular, the determiner operates the 
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switch 16 based upon this information. Identifier 14 further comprises a conveyor for 
conveying this information to corresponding communicating elements within and outside 
of the device 8. For example, the conveyor may be embodied as a wireless network 
device or an RF transmission device for conveying information to and receiving 
information from other such elements including such elements in the remote battery 
charger 20. 

[0028] In the embodiment of FIG. 1, switch 16 is located on the secondary circuit 10 
and is a normally-open switch or relay that can be closed to form a short circuit in 
response to the identifier 14, preventing current flow through power receiver 1 8. 

[0029J The battery charger 20 includes a primary circuit 20a which comprises 
elements including a power source 21, a power transmitter 22, and a communicator 24 for 
receiving information from the conveyor of identifier 14 and transmitting to optional 
indicator 26 information regarding charging status and/or battery type. The 
communicator may comprise a wireless network device or an RF transmission device for 
conveying information to and receiving information from other such elements including 
such elements in the device 8. The power source 21 may comprise AC line voltage, a DC 
battery, or any other suitable supply of power. 

[0030] Indicator 26 may be located either on primary circuit 20a, as shown in FIG. 1, 
or on the secondary circuit 10, or both. When the indicator is located on the secondary 
circuit, the information may be received directly from the identifier 14. The indicator 
may comprise an analog or digital display, and/or may have LED indicator lights to 
display information. 

[0031] FIG. 2 is a flow chart showing the method of operation of the system of 
FIG. 1. In step 61, the patient initiates charging of the battery. At step 62, energy in the 
primary coil 22 is coupled to the secondary coil 18. At step 64, the identifier 14 detects 
cell voltage, current, temperature, and/or other factors. At step 66, the value or values 
detected by identifier 14 are compared with predetermined values. At step 68, the 
determiner determines whether the device is a secondary cell. If it is determined that the 
cell is a secondary cell, charging continues at step 72. At step 74, a signal is sent to the 
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indicator 26 to inform the user of the charging status. If at step 68, the determiner 
determines that the device is not a secondary cell, switch 16 is closed at step 76 to 
prevent current flow through power receiver 18. Then at step 78, a signal is sent to 
indicator 26 to inform the user of the charging status. Indicator 26 may comprise a panel 
having lights indicating status such as "fault/primary battery", "fully charged", and 
"charging". In the case of certain detectors capable of detecting factors helpful in 
distinguishing charge status or type of primary battery, charge status or type of primary 
battery may also be shown. 

[0032] FIG. 3 is a circuit diagram of a second embodiment of the battery-charging 
system of the present invention. A battery powered device 38 is shown by secondary 
circuit 30 that comprises elements including device circuits 12, contacts 15a and 15b for 
accepting replaceable battery 13, and an identifier 14. All elements of the device 38 are 
contained in a closed casing or enclosure 19. The enclosure 19 is preferably one that can 
be sealed to prevent fluid intrusion into the device 38. The material of which the 
enclosure 19 is constructed is penetrable by the form of energy by which charging power 
is provided to the power receiver. A battery charger shown by primary circuit 40 
comprises a power source 21, a power transmitter 22, a communicator 24, a switch 36, 
and an optional indicator 26. 

[0033] Power transmitter 22 transmits power to power receiver 18. In the 
embodiment of FIG. 3, switch 36 is located on the primary circuit 40 and is a normally- 
open switch or relay that can be closed to form a short circuit, preventing current flow 
through power transmitter 22. Communicator 24 receives information from identifier 14, 
and sends it to switch 36 to close it or allow it to remain open. Communicator 24 may 
also send information to optional indicator 26 for displaying information regarding 
charging status. Again, indicator 26 may be located either on primary circuit 40, as 
shown, or on the secondary circuit 30, or both. If it is located on secondary circuit 30, the 
indicator may receive the information directly from the identifier 14 instead of from 
communicator 24. 
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[0034] FIG. 4 is a flow chart showing the method of operation of the system of 
FIG. 3. In step 81, the patient initiates charging of the battery. At step 82 the primary 
coil couples with the secondary coil. At step 84, the identifier 14 detects cell voltage, 
current, temperature, and/or another factor. At step 86, the value or values detected by 
identifier 14 are compared with predetermined values. At step 88, a determiner 
determines whether the device is a secondary cell. If it is determined that the cell is a 
secondary cell, charging continues at step 92. At step 94, an RF signal is sent to the 
charger/indicator 26 to inform the user of the charging status. If at step 88, the 
determiner determines that the device is not a secondary cell, switch 36 is closed at 
step 96 to prevent current flow through power transmitter 22. Then at step 98, a signal is 
sent to indicator 26 to inform the user of the charging status. 

[0035] FIG. 5 is a circuit diagram of a third embodiment of the battery-charging 
system of the present invention. A battery powered device 58 is shown by secondary 
circuit 50 that comprises elements including device circuits 12, contacts 15a and 15b for 
accepting a battery 13, and an identifier 14. All elements of the device 58 are contained 
in a closed casing or enclosure 19. The enclosure 19 is preferably one that can be sealed 
to prevent fluid intrusion into the device 8. The material of which the enclosure 19 is 
constructed is penetrable by the form of energy by which charging power is provided to 
the power receiver. The battery charger is shown by primary circuit 60, and comprises a 
power supply 21, a power transmitter 22, a communicator 24, a switch 36, and an 
optional indicator 26. 

[0036] Power receiver 18 receives charge from a power transmitter 22. Switch 16 
located on the secondary circuit 50 and switch 36 located on the primary circuit 60 are 
normally open switches or relays that can be closed to form a short circuit Closing 
switch 16 prevents current flow through power receiver 18, whereas closing switch 36 
prevents current flow through power transmitter 22, Communicator 24 receives 
information from identifier 14, and sends it to switch 36 to close it or allow it to remain 
open. Communicator 24 may also send information to optional indicator 26 for 
displaying information regarding charging status. Again, indicator 26 may be located 
either on primary circuit 60, as shown, or on the secondary circuit 50, or both. If it is 
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located on secondary circuit 50, the indicator may receive the information directly from 
the identifier 14 instead of from communicator 24. 

[0037] FIG. 6 is a flow chart showing the method of operation of the system of 
FIG. 5. In step 101, the patient initiates charging of the battery. At step 102 the primary 
coil couples with the secondary coil. At step 104, the identifier 14 detects cell voltage, 
current, temperature, and/or another factor. At step 106, the value or values detected by 
identifier 14 are compared with predetermined values. At step 108, a determiner 
determines whether the device is a secondary cell. If it is determined that the cell is a 
secondary cell, charging continues at step 1 12. At step 1 14, an RF signal is sent to the 
charger/indicator 26 to inform the user of the charging status. If at step 108, the 
determiner determines that the device is not a secondary cell, either or both of 
switches 16 and 36 are closed at step 1 16 to prevent current flow through power receiver 

18 and power transmitter 22, respectively. Then at step 1 18, a signal is sent to indicator 
26 to inform the user of the charging status. 

[0038] FIG. 7 is a circuit diagram of a fourth embodiment of the battery-charging 
system of the present invention. A battery powered device 78 is shown by secondary 
circuit 70 that comprises elements including device circuits 12, contacts 15a and 15b for 
accepting a battery 13, and an identifier 52. Identifier 52 has a smart code storage 
chip 54, which may comprise an EPROM, to store information such as battery type and 
feed back to the charger before the charging is established. A read/write chip 55 for 
reading information from and writing information to code storage chip 54 may be located 
in the charger 80 as shown; alternatively, it may be located within device 78. All 
elements of the device 78 are contained in a closed casing or enclosure 19. The enclosure 

19 is preferably one that can be sealed to prevent fluid intrusion into the device 78. The 
material of which the enclosure 19 is constructed is penetrable by the form of energy by 
which charging power is provided to the power receiver. Once the battery 13 is removed 
from the device 78, the chip's memory will be reset or erased. The detector can detect 
factors helpful in determining not only whether the battery is primary or secondary, but 
also factors to differentiate the type of secondary cells, such as lithium ion, nickel metal 
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hydride, or nickel cadmium, so that charging current can be adjusted accordingly. Power 
receiver 18 receives power from a power transmitter 22 of a battery charger 80. 

[0039] The battery-charging system of this embodiment comprises at least one 
normally-closed switch or relay, which may be switch 46 located on the secondary 
circuit 70 and/or switch 56 located on the primary circuit 80. Opening switch 46 allows 
current flow to battery 13; opening switch 56 allows current flow to power transmitter 22. 
Therefore, if both switches are present, both must open to allow the battery to charge. 
Note that the arrangement of the switches is not limited to that specifically disclosed. For 
example, normally-closed switch 46 in parallel with power receiver 18 may be replaced 
with a normally-open switch in series with power receiver 18; in that case, a separate 
backup battery may be provided to the identifier 52 to keep it active even if battery 13 is 
fully discharged. 

[0040] The battery charger is shown by primary circuit 80 that comprises a 
communicator 24, for receiving the code from the smart code storage chip 54 of 
identifier 52, and for transmitting to indicator 26 information regarding charging status. 
Indicator 26 may be located either on primary circuit 80, as shown, or on the secondary 
circuit 70 as described above. 

[0041] FIG. 8 is a flow chart showing the method of operation of the system of 
FIG. 7. The method begins at step 121, in which the patient initiates charging of the 
battery. At step 122 the primary coil couples with the secondary coil. At step 124, the 
RF communicator scans the code storage chip 54 for a code. If at step 128, the chip has 
no code or still has its initial setting (is "blank"), switches 46 and 56 are opened at step 
152 and the cell type is checked. Then at step 168, a code is written to code storage 
chip 54 to indicate battery type, whether primary or a particular type of secondary 
battery, or indicating that the battery is an unknown type. At step 126, if the code 
indicates that the battery is a primary battery or an unknown type, switches 46 and 56 are 
closed at step 178 to stop charging and at step 184, a signal is sent to indicator 26, to 
indicate that the cell is primary or unknown. In step 146, if the cell is a known type of 
rechargeable cell, a charging controller adjusts the charging parameters according to the 
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type of cell identified, and the battery is allowed to continue charging. At step 144, a 
signal is sent to indicator 26 to indicate cell type and status. 

[0042] FIG. 9 is a block diagram illustrating an identifier that may be used in the 
devices 8, 38, 58, and 78 shown in FIGS. 1, 3, 5, and 7, respectively. In the identifier 
14, 52 a detector 200 has access to the contacts 15 A and 15B in order to sense the values 
of one or more battery operational parameters or factors including, without limitation, 
current, voltage, internal resistance, internal impedance, and so on. Based on one or 
more of those values, a determiner 202 distinguishes the type of battery disposed between 
the terminals 15 A and 15B. If the battery is determined to be a primary battery, the 
determiner 202 may provide a signal to condition a switch to a state which interrupts or 
stops a recharging operation. If the battery is determined to be a secondary battery, the 
determiner 202 may provide a signal to condition or maintain a switch in a state which 
maintains or commences a recharging operation. A conveyor 204 is coupled to the 
detector 200 and the determiner 202 to convey information or data from either or both of 
these elements to other elements within or external to a device 8/38/58/78. For example, 
the conveyor, as a wireless network device or an RF transmission device may convey 
information concerning the type of battery detected in a device 8/38/58/78 to a location 
outside the device such as the communicator 24. It is contemplated that the conveyor 204 
may also receive information from the communicator 24. The conveyor 204 may also be 
coupled to the smart code storage chip 54 in the embodiment illustrated in FIG. 7. It 
should be appreciated that one or more of the detector 200, the determiner 202, and the 
conveyor 204 may be provided as elements of the communicator 24 of any one of the 
battery charger embodiments shown in FIGS. 1, 3, 5, and 7. 

[0043] While the invention herein disclosed has been described by means of specific 
embodiments and applications thereof, numerous modifications and variations could be 
made thereto by those skilled in the art without departing from the scope of the invention 
set forth in the claims. Features of one embodiment may be combined with other 
embodiments disclosed herein. Furthermore, various aspects of the invention may be 
used in other applications than those for which they were specifically described herein. 
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Claims 

What is claimed is: 

1. A battery-powered device comprising: 
device circuitry; 

battery contacts connected to the device circuitry for accepting a replaceable battery 

for powering said device circuitry; 
a power receiver for receiving power to charge the battery; 

an identifier for identifying type of said battery to a switch for allowing or 
disallowing charging of said battery in response to said identifier; and 

a sealed enclosure containing the device circuitry, the battery contacts, the power 
receiver and the identifier. 

2. The device of claim 1 wherein said device circuitry comprises hearing aid 
circuitry. 

3. The device of claim 1 wherein said contacts are adapted to accept, individually, a 
primary battery and a secondary battery and wherein said device circuitry is adapted to be 
powered by, individually, a primary battery and a secondary battery. 

4. The device of claim 1 wherein said power receiver is a remote power receiver. 

5. The device of claim 1 wherein said power receiver comprises a receiver chosen 
from the group consisting of: a secondary inductive coupling coil, an antenna, an optical 
receiver, a solar panel, and a pressure transducer. 

6. The device of claim 1 wherein said identifier comprises a detector capable of 
detecting a factor inherent in secondary batteries. 
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7. The device of claim 1 wherein said identifier comprises a detector capable of 
detecting a feature in a secondary battery provided specifically for the purpose of 
detection. 

8. The device of claim 1 wherein said identifier comprises a detector chosen from 
the group consisting of: a current sensor, a voltage sensor, and a temperature sensor. 

9. The device of claim 1 wherein said identifier comprises a detector chosen from 
the group consisting of: a mechanical contact, a pressure sensor, an electrical sensor, an 
optical sensor, and a piezoelectric sensor. 

10. The device of claim 1 wherein said switch is located in said device. 

11. The device of claim 1 wherein said switch is normally open. 

12. The device of claim 1 wherein said switch is normally closed. 

13. The device of claim 1 wherein said identifier further comprises a chip for storing 
information. 

14. The device of claim 1 wherein said identifier is adapted to convey information to 
a communicator on a battery charger. 

15. A battery charging system comprising: 
a primary circuit comprising: 

a power transmitter; and 

a power source for delivering power to said power transmitter; and 
a communicator; 
a secondary circuit comprising: 
device circuitry; 

battery contacts for accepting a replaceable battery for powering said device 
circuitry; 
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a power receiver for receiving power from said power transmitter; 
an identifier located in said secondary circuit or in said primary circuit, said 

identifier for identifying type of said battery; and 
at least one switch located in said secondary circuit or in said primary circuit or both, 

said switch for allowing or disallowing charging of said battery in response to 

said identifier. 

16. The system of claim 15 wherein said power transmitter is chosen from the group 
consisting of: a primary inductive coil, an RF transmitter, a light transmitter, a sound 
transmitter, and a pressure transmitter. 

17. The system of claim 15 wherein said power source supplies AC or DC voltage. 

18. The system of claim 15 wherein said communicator utilizes radio frequency, 
infrared, or a combination thereof. 

19. The system of claim 15 wherein said device circuitry comprises hearing aid 
circuitry. 

20. The system of claim 15 wherein said contacts are adapted to accept, individually, 
a primary battery and a secondary battery and wherein said device circuitry is adapted to 
be powered by, individually, a primary battery and a secondary battery. 

21. The system of claim 15 wherein said power receiver is a remote power receiver. 

22. The system of claim 15 wherein said power receiver comprises a receiver chosen 
from the group consisting of: a secondary inductive coupling coil, an antenna, an optical 
receiver, a solar panel, and a pressure transducer. 

23. The system of claim 15 wherein said identifier comprises a detector capable of 
detecting a factor inherent in secondary batteries. 
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24. The system of claim 15 wherein said identifier comprises a detector capable of 
detecting a feature in a secondary battery provided specifically for the purpose of 
detection. 

25. The system of claim 15 wherein said identifier comprises a detector chosen from 
the group consisting of: a current sensor, a voltage sensor, and a temperature sensor. 

26. The system of claim 15 wherein said identifier comprises a detector chosen from 
the group consisting of: a mechanical contact, a pressure sensor, an electrical sensor, an 
optical sensor, and a piezoelectric sensor. 

27. The system of claim 15 wherein said identifier further comprises a chip for 
storing information. 

28. The system of claim 15 wherein said identifier is adapted to convey information 
to said communicator. 

29. The system of claim 15 wherein said switch is located in said primary circuit. 

30. The system of claim 15 wherein said switch is located in said secondary circuit. 

31. The system of claim 15 wherein said switch is normally open. 

32. The system of claim 15 wherein said switch is normally closed. 

33. The system of claim 15 further comprising: 

an indicator for indicating the battery type or charge status or both. 

34. The system of claim 15 further comprising: 

a charging controller for adjusting charging parameters in response to said identifier. 

35. The system of claim 34 wherein: 

said charging controller is located in said primary circuit. 
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36. The system of claim 34 wherein: 

said charging controller is located in said secondary circuit. 

37. The system of claim 15 wherein said switch is located in said primary circuit and 
wherein said identifier is located in said secondary circuit 

38. The system of claim 15 wherein said switch and said identifier are located in said 
secondary circuit. 

39. The system of claim 15 wherein said switch is located in said secondary circuit 
and wherein said identifier is located in said primary circuit. 

40. A charger for charging a battery in a device, comprising: 

a remote power transmitter for transmitting power to a power receiver; 
a power source for delivering charging current to said power transmitter; 
a communicator for receiving signals from a detector in the device; and 
a switch responsive to signals from said communicator, wherein activating said 
switch allows charging of the battery. 

41. The charger of claim 40 wherein said switch is normally open. 

42. The charger of claim 40 wherein said switch is normally closed. 

43. The charger of claim 40 and further comprising: 
a chip for reading a code identifying the battery type. 

44. The charger of claim 40 and further comprising: 

an indicator for displaying the battery type or charging status or both. 

45. The charger of claim 40 further comprising a charging controller responsive to 
said communicator for adjusting charging parameters to said power transmitter. 
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46. A method for charging a battery comprising: 

providing a device with a sealed enclosure containing contacts for accepting a 

battery, said device comprising a power receiver for charging the battery; 
installing a battery into the device; 
providing a battery charger; 

remotely coupling a power transmitter of the battery charger with the power receiver; 
identifying battery type of the battery using an identifier in the device or the charger; 
and 

delivering charging power to the battery only if the detected battery is a rechargeable 
battery of a type known to said identifier. 

47. The method of claim 46 further comprising: 

adjusting charging parameters based on the detected battery type. 

48. The method of claim 46 and further comprising: 
storing a code identifying the battery type. 

49. The method of claim 46 further comprising: 
indicating the battery type or charge status or both. 

50. A battery-powered device, comprising: 
a casing; and 

a circuit enclosed in the casing which includes: 
device circuitry; 

contacts connected to the device circuitry for receiving a battery to provide 
power to the device circuitry; 

a power receiver for receiving power to charge a battery received in the contacts; 
a switch connected to the power receiver and to the contacts ; and 
an identifier connected to the contacts and to the switch for detecting a type of 
battery received in the contacts, and for causing the switch to connect the power 
receiver to the contacts when a secondary battery is detected and to disconnect the 
power receiver from the contacts when a primary battery is detected. 
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51. A combination for recharging a battery in a battery-powered device, comprising: 
a battery-powered device having a sealed casing, and a circuit enclosed in the 
casing, which includes: 

device circuitry; 

contacts connected to the device circuitry for receiving a battery to 
provide power to the device circuitry; 

a power receiver for receiving power to charge a battery received in the 

contacts; 

a switch connected to the power receiver and to the contacts ; and 
an identifier connected to the contacts and to the switch for detecting a 
type of battery received in the contacts, and for causing the switch to connect the 
power receiver to the contacts when a secondary battery is detected and to disconnect 
the power receiver from the contacts when a primary battery is detected; and 

a remote recharger with a power transmitter for coupling power through the 
casing to the power receiver. 

52. A battery-powered device, comprising: 
a casing; and 

a circuit enclosed in the casing, which includes: 
device circuitry; 

contacts connected to the device circuitry for receiving a battery to provide 
power to the device circuitry; 

a power receiver for receiving power to charge a battery received in the contacts; 
and 

an identifier connected to the contacts for detecting a type of battery received in 
the contacts, and for conveying information concerning the type of battery detected 
to a location outside the device. 
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53. A combination for recharging a battery in a battery-powered device, comprising: 
a battery-powered device having a casing, and a primary circuit enclosed in the 
casing, which includes; 
a device circuit: 

contacts connected to the device circuit for receiving a battery to provide 
power to the device circuit; 

a power receiver for receiving power to charge a battery received in the 

contacts; 

a switch connected to the power receiver and to the contacts ; and 
an identifier connected to the contacts and to the switch for detecting a 
type of battery received in the contacts and for conveying information concerning 
the type of battery detected to a location outside the device; and 

a remote recharger with a power transmitter for coupling power through the 
casing to the power receiver, a switch connected to the power transmitter, and a 
communicator for receiving the information and connected to the switch for causing 
the switch to enable the power transmitter to transmit power to the power receiver 
when a secondary battery is detected and to prevent the power transmitter from 
transmitting power to the power receiver when a primary battery is detected. 
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54. A combination for recharging a battery in a battery-powered device, comprising: 
a battery-powered device having a casing, and a circuit enclosed in the casing, 
which includes: 

device circuitry; 

contacts connected to the device circuitry for receiving a battery to 
provide power to the device circuitry; 

a power receiver for receiving power to charge a battery received in the 

contacts; 

a first switch connected to the power receiver and to the contacts; 

an identifier connected to the contacts and to the first switch for detecting 
a type of battery received in the contacts, and for causing the first switch to connect 
the power receiver to the contacts when a secondary battery is detected and to 
disconnect the power receiver from the contacts when a primary battery is detected; 

a conveyor in the identifier and for conveying information concerning the 
type of battery detected to a location outside the device; and 

a remote recharger with a power transmitter for coupling power through the 
casing to the power receiver, a second switch connected to the power transmitter, and 
a communicator for receiving the information and connected to the second switch for 
causing the second switch to enable the power transmitter to transmit power to the 
power receiver when a secondary battery is detected and to prevent the power 
transmitter from transmitting power to the power receiver when a primary battery is 
detected. 
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55. A combination for recharging a battery in a battery-powered device, comprising: 
a battery-powered device having a casing, and a circuit enclosed in the casing, 
which includes: 

device circuitry; 

contacts connected to the device circuitry for receiving a battery to 
provide power to the device circuitry; 

a power receiver for receiving power to charge a battery received in the 

contacts; 

a first switch connected to the power receiver and to the contacts; 

a storage device for storing information indicating a type of battery 
received between the contacts; 

an identifier connected to the contacts, to the first switch, and to the 
storage device for determining a type of battery received in the contacts, and for 
causing the first switch to connect the power receiver to the contacts when a 
secondary battery is detected and to disconnect the power receiver from the contacts 
when a primary battery is detected; and 

a conveyor in the identifier and for conveying information concerning the 
type of battery to a location outside the device; and 

a remote recharger with a power transmitter for coupling power through the 
casing to the power receiver, a second switch connected to the power transmitter, and 
a communicator for receiving the information and connected to the second switch for 
causing the second switch to enable the power transmitter to transmit power to the 
power receiver when a secondary battery is detected and to prevent the power 
transmitter from transmitting power to the power receiver when a primary battery is 
detected. 
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